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(57) ABSTRACT

A belt retractor for safety belts of motor vehicles comprises a
housing frame made of plastic for receiving a belt reel. The
housing frame 10 is designed an open, U-shaped frame, on the
open front face of which a reinforcing plate 59 made of plastic
is fastened. In addition, a belt retractor for safety belts of
motor vehicles comprises a housing frame of plastics material
for receiving a belt reel. A pawl co-operating with the beltreel
is mounted in the housing frame. The pivoting path of the
pawl is limited by a bearing surface formed in the housing
frame.
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1
BELT RETRACTOR FOR SAFETY BELTS

TECHNICAL FIELD

The invention relates to a seat belt retractor for seat belts of
motor vehicles, having a housing frame of plastic for receiv-
ing a belt reel.

BACKGROUND DISCUSSION

Belt retractors for motor vehicles essentially comprise a
belt reel for receiving the belt itself and a housing frame in
which this belt reel is supported. The housing frame also
serves to anchor the retractor to the vehicle body or to struc-
tural parts of a vehicle seat. This housing frame is typically
embodied as a bent sheet-metal part and also serves to receive
and anchor the components of the locking device, the drive
spring, and other—application-specific—components.

From European Patent Disclosure EP 1 637 413 B1, which
generically defines the prior art, it is known to make the
housing frame for a seat belt retractor as a plastic component.
To that end, this seat belt retractor is said to be embodied as an
injection-molded part, and a fiber-reinforced thermoplastic
material is contemplated as the plastic material. This housing
frame is embodied as a closed rectangular frame, which on
one side has an open receiving chamber for the drive spring
and on the opposite side has an open receiving chamber for
the components of the locking device. The belt reel is inserted
into this housing from an open face end, and for this purpose
the structural length of the belt reel in the axial direction is
less than the spacing of the two side walls. The support of the
beltreel is accomplished by a shaft inserted through it, and the
shaft can additionally have the function of a torsion bar.

SUMMARY OF THE INVENTION

It is the object of the invention to improve a generic seat
belt retractor for seat belts of motor vehicles such that sim-
plified installation of the belt reel and improved support of the
belt reel are possible, and/or that torsion-proof load transmis-
sion of the reel/the locking wheel to the housing can be made
possible.

Moreover, the seat belt retractor of the invention should be
capable of meeting all the demands currently made by law
with regard to durability, strength and breaking load. This is
especially true for the demands in terms of the static and/or
dynamic breaking load when a seat belt is pulled out in a
straight line. Meeting these needs was among others a reason
why, until now, in the development of motor vehicles on a
mass-production basis, plastics were not used for housing
frames of seat belt retractors.

Because the housing frame is embodied as an open,
U-shaped frame, on the open face end of which a plastic
reinforcement plate anchored, the installation of the belt reel
can be done from the open face end of the U-shaped housing
frame. The reinforcement plate, mounted after the belt reel
has been installed, increases the strength of a housing frame
of this type, or can additionally increase the strength of this
type of housing frame, to the extent required for the demands
made of a seat belt retractor for motor vehicles. In the instal-
lation of the belt reel, the U-shaped housing frame can be
widened in the elastic region, so that even a belt reel whose
width is greater than the spacing of the two opposed legs of
the housing, for instance to enable torsion-proof load trans-
mission to the housing frame, can be installed.

In an alternative embodiment, the seat belt retractor can
have a housing frame which is embodied as an open,
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2

U-shaped frame on whose open face end a reinforcement
plate, for instance of plastic, is not disposed.

The installation of the belt reel is simplified still further if
the housing frame has a lesser flexural strength on its side of
the middle leg opposite the anchoring point. In this lower
region of the middle leg, the greatest opening width can then
be attained during installation, without deviating from the
range of elastic deformation of the housing frame. The belt
reel is then installed from this region having the greatest
possible widening.

Especially great rigidity of the housing frame is attained if
the reinforcement plate is embodied in curved-arched fash-
ion. This kind of three-dimensional embodiment of the rein-
forcement plate increases the rigidity considerably, compared
to a flat embodiment. The curved embodiment moreover
makes it possible to achieve an adaptation to the cylindrical
geometry specified by the belt reel, so that in addition to the
increased rigidity, there is a reduction in the structural vol-
ume.

The installation of the belt reel is simplified considerably if
the middle leg of the housing frame, on its side opposite the
anchoring point, has a bent, curved course toward the anchor-
ing point. Because of this shaping, and without substantially
reducing the overall strength of the housing frame, it is easier
to bend the housing frame open.

A further alternative embodiment is to enable lateral instal-
lation of the reel, without relatively large reel edges, by pro-
viding that in one of the two side edges, preferably the one on
the spring end, an opening is made through which the reel can
be inserted. Then a fixation plate can also be produced in one
piece with the housing.

The weight, volume, structural height, and cost of the hous-
ing frame are advantageously reduced if the middle leg is
reduced in its thickness, beginning at the anchoring point.

Especially advantageously, additional locking or anchor-
ing elements can be integrally formed onto the housing frame
of'the seat belt retractor of the invention. These elements can
serve as aids in installation, by providing pre-fixation. They
can also serve both during installation and in operation as a
torsion prevention means. Additional anchoring points,
which augment the singular screw fastening, provide for
improved load distribution, and improve the vibration perfor-
mance, can thus be formed on the vehicle body or at the
installation site.

From EP 1 637 413 B1, which generically defines the prior
art, it is known to make the housing frame for a seat belt
retractor as a plastic component. To that end, this seat belt
retractor is said to be embodied as an injection-molded part,
and a fiber-reinforced thermoplastic material is contemplated
as the plastic material. This housing frame is embodied as a
closed rectangular frame, which on one side has an open
receiving chamber for the drive spring and on the opposite
side has an open receiving chamber for the components of the
locking device. The belt reel cooperates with a detent pawl,
which is rotatably supported on a bearing journal. This bear-
ing journal is embodied as part of the housing wall. A bracing
structure is also embodied integrally with the housing and is
said to brace the lower region of the detent pawl in curved
fashion. In a seat belt retractor of this kind, under load, if the
passenger shifts forward this causes the belt reel to twist
counter to the locking action. Because of the engagement of
the detent pawl with the locking teeth and because of the
rotation of the belt reel, the load on the bearing point is
increased in toggle-lever-like fashion. With such a structure,
yielding of the bearing point under a heavy load can be
ensured only by means of a very massive embodiment, which
leads to a pronounced increase in weight.
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It is therefore the object of the invention to improve a seat
belt retractor of this kind for seat belts of motor vehicles such
that improved bracing of the detent pawl is made possible, as
aresult of which safe load-bearing when the belt reel is locked
is possible, without requiring massive reinforcements in the
vicinity of the bearing.

Moreover, the seat belt retractor of the invention should be
capable of meeting all the demands currently made by law
with regard to durability, strength and breaking load. This is
especially true for the demands in terms of the static and/or
dynamic breaking load when a seat belt is pulled out in a
straight line. Meeting these needs was among others a reason
why, until now, in the development of motor vehicles on a
mass-production basis, plastics were not used for housing
frames of seat belt retractors.

Because a contact face for the detent pawl is embodied in
the housing frame, by which contact face the pivoting travel
of'the detent pawl is limited, a toggle-lever-like increase in the
load to be borne by the housing frame can be limited. The
lever ratios of the belt reel or of the locking teeth and the
detent pawl are limited by this contact face in such a way as to
prevent increasingly excessive stretching. A toggle-lever-like
excessive increase in force because of the increasing angle of
the two operative lever arms is avoided. Because of this con-
tact face, there is moreover an improved load distribution of
the forces introduced into the housing frame via the detent
pawl.

If the width of the contact face is equivalent to at least the
width of the associated detent pawl face, the load-bearing can
be improved still further. In particular, load peaks are thereby
avoided, and the deformation under load is reduced.

A circularly curved support face, which corresponds to an
equivalent contour of the detent pawl, can additionally pro-
vide for improved bracing of this detent pawl. This bracing
advantageously counteracts radial shifting of the detent pawl
and protects the bearing of the detent pawl against being
overloaded.

It this circularly curved support face is embodied such that
the detent pawl does not come into contact until a predeter-
mined load is exceeded, then fast pivoting of the detent pawl
is made possible. As a result, the detent pawl can pivot in a
manner that is substantially free of additional friction at the
support face.

Bearing the load of the forces introduced into the housing
frame via the detent pawl can be improved still further if the
detent pawl is embodied as wider on its side toward the
support face. That side is typically the side facing away from
the set of locking teeth, and the side in which the pivot axis is
located. A wider support face ensures improved load distri-
bution at the support face. A widened detent pawl in the
vicinity of the support face, with its thickness otherwise
unchanged, leads to markedly better load distribution, with
only a slight increase in the overall mass of the detent pawl.
The increase in mass is moreover within the vicinity of the
pivot axis, so that its mass inertia is not excessively increased.

The load introduction into the vehicle body and the loading
on the housing frame are improved considerably if the detent
pawlis disposed such that it is located between the shaft of the
belt reel and the anchoring point of the seat belt retractor. As
a result, very direct force introduction, in particular, is pos-
sible. A reinforced embodiment of the housing is thereby
reduced to a relatively small region of the housing frame, so
that the volume and mass of the housing frame remain small.

The rigidity of the housing frame and its breaking strength
are advantageously improved if a reinforced region, which
connects the support face for the detent pawl and the anchor-
ing portion, is embodied on the housing frame. This improves
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the introduction of force from the load into the vehicle body
via the detent pawl and the housing frame.

Especially suitable plastics for the housing frame of the
seat belt retractor are those in the groups comprising duro-
plastics and thermoplastics, in particular polypropylene (PP),
polyamide (PA), and above all PA6 and polyethylene (PE).
For reinforcing these plastics, long glass fibers are advanta-
geously employed.

As one embodiment of the invention, a seat belt retractor
for seat belts of motor vehicles with a plastic housing frame
for receiving a belt reel is made available, in which the hous-
ing frame is embodied as an open, U-shaped frame whose
open face and/or inside diameter of the two side walls is
markedly narrower than the associated belt reel, and a rein-
forcement plate is anchored to the face end.

In one exemplary embodiment of the invention, the middle
leg of the housing frame is provided with an anchoring open-
ing, with or without a thread, the thickness of which decreases
by at least 30% from the upper end, adjacent to the anchoring
opening, to the lower end.

In a further embodiment of the invention, the middle leg is
provided at least partially with a honeycomb structure and/or
with ribbing.

In a further exemplary embodiment of the present inven-
tion, at least in one side leg, there is an opening to enable
lateral installation of the reel which is embodied without
ring-like belt connectors.

In an exemplary embodiment of the invention, the reel
body, with or without a set of teeth, is made from fiber-
reinforced plastic.

In a further embodiment of the invention, a seat belt retrac-
tor is made available in which the locking wheel is made from
fiber-reinforced plastic.

In a further exemplary embodiment of the present inven-
tion, circular indentations of at least 6.5 mm together for
supporting the belt reel are embodied in the side legs, and at
least one of these indentations is reinforced by a side wall.

In an exemplary embodiment of the invention, a seat belt
retractor is made available in which at least one of the circular
indentations is provided with a set of teeth.

In a further embodiment of the invention, a seat belt retrac-
tor is made available in which on the face ends of the side legs,
indentations and/or protrusions are embodied, which for pro-
ducing a positive connection correspond with equivalent
indentations and/or protrusions (of the reinforcement plate.

In a further exemplary embodiment of the present inven-
tion, the middle leg and/or at least one of the side legs of the
housing frame is provided with protrusions and/or detent
elements for torsion prevention and/or for load-bearing and/
or for reducing vibration.

In a further exemplary embodiment of the present inven-
tion, the plastic housing frame is also suitable for use for belt
systems that are integrated in seats.

In a further exemplary embodiment of the present inven-
tion, the plastic housing frame is also suitable for use with a
known form of seat belt tensioner.

In a further exemplary embodiment of the present inven-
tion, the plastic housing frame is also suitable for use with a
known form of seat belt retractor-tensioner.

In a further exemplary embodiment of the present inven-
tion, the plastic housing frame is also suitable for use with a
known form of end-fitting tensioner.

In a further exemplary embodiment of the present inven-
tion, the plastic housing frame is embodied in one piece with
a known form of tensioner housing.
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Further advantages and advantageous embodiments of the
invention will become apparent from the dependent claims
and the description.

BRIEF DESCRIPTION OF THE DRAWINGS

One exemplary embodiment of the invention is described
below in further detail in conjunction with the drawings.

FIG. 1 is a perspective view of the seat belt retractor of the
invention;

FIG. 2 is across section through the seat belt retractor of the
invention;

FIG. 3 is a first perspective view of the housing frame;

FIG. 4 is a second perspective view of the housing frame;

FIG. 5 is an elevation view of the back side of the middle
housing leg;

FIG. 6 is a longitudinal section through the housing frame;

FIG. 7 is a perspective view of a second variant of the
housing frame;

FIG. 8 is a perspective view of a further variant of the
housing frame, which does not have to be bent open for
installing the reel;

FIG. 9 shows the reel 14/1 without ringlike belt connectors,
to enable it to be installed laterally in the housing frame;

FIG. 10 is a cross section through the seat belt retractor of
the invention in the vicinity of the detent pawl;

FIG. 11 is a longitudinal section through the seat belt
retractor of the invention in the vicinity of the detent pawl;

FIG. 12 is a perspective view of a plastic part which in one
piece unites a tensioner housing and a housing frame 10; and

FIG. 13 is a top view on a plastic part which in one piece
unites a tensioner housing and a housing frame.

DETAILED DISCUSSION IN CONJUNCTION
WITH THE DRAWINGS

The seat belt retractor shown in FIGS. 1-13 has a housing
frame 10, which is U-shaped, a middle leg 11 embodied as a
base plate, and two side legs 12 and 13. A belt reel 14 is
rotatably supported in this housing frame. The two outer sides
15 and 16 of the side legs 12 and 13 are closed by housing caps
17 and 18.

The belt reel, in a known manner, comprises a reel body 19
and two ringlike belt connectors 20 and 21. In the interior of
the reel body 19 is a torsion bar 22, which is connected on one
end to the belt reel in a manner fixed against relative rotation.
The other end of the torsion bar 22 is connected to a locking
wheel 23 that is guided laterally on the belt reel. The support
of'the belt reel in normal operation is effected on one face end
via a sprung bearing pin 24, which is in a bearing receptacle
in the housing cap. For passing the bearing pins 24 and 25
through them, the two side legs 12 and 13 each have a respec-
tive opening 26 and 27, whose diameter is substantially less
than the diameter of the belt connectors 20 and 21.

In an alternative embodiment, a torsion bar 22 that is con-
nected on one end to the belt reel in a manner fixed against
relative rotation can be disposed in the interior of the reel
body 19. The other end of the torsion bar 22 is connected to a
locking wheel 23 that is guided laterally on the belt reel. If the
reel lacks a torsion bar, then it is a known form ofreel, without
force limitation. Externally similarly to the reels 14 and 14/1,
they can be embodied with or without annular rings 32 on
both outsides, but preferably they have a set of teeth, like what
the locking wheel 23 has, on both sides. Since in reels without
force limitation greater torques are transmitted to the housing,
the torque is preferably distributed by means of the second set
of teeth to the second side leg 12, 13 as well, which leg
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contains a counterpart set of teeth that fits the reel. In a
force-limiter version, the torque is absorbed on only one side.
The support of the belt reel in normal operation is effected on
one face end via a sprung bearing pin 24, which is in a bearing
receptacle in the housing cap. For passing the bearing pins 24
and 25 through them, the two side legs 12 and 13 each have a
respective opening 26 and 27, whose diameter is substantially
less than the diameter of the belt connectors 20 and 21.

On the outside of the side leg 12, an encompassing housing
edge 28 is embodied. This edge, together with the wall 29 of
the side leg 12, forms a receiving chamber for a drive spring,
not shown, which is connected to the belt reel via the bearing
pin 24. The receiving chamber for the drive spring, formed by
the housing edge 28 and the wall 29 of the side leg, is closed
by the cap 17, which for reasons of weight is likewise made of
plastic.

On the inner side of the side leg 12, a circular indentation
30 is embodied, whose encompassing edge 31 centrally sur-
rounds the opening 26. This indentation 30 serves to receive
a flangelike annular ring 32 on the outside of the belt reel 14.

The opposed inner side of the second side leg 13 likewise
has a circular indentation 33 with an encompassing side edge
34, optionally with or without a set of teeth. This indentation
serves to receive a flangelike annular edge 35 of the locking
wheel. The lateral edge 34 is provided with an opening 36,
through which a detent pawl 37, supported on the outside of
the leg, protrudes into the interior of the housing frame or of
the circular indentation 33. On the radially opposite side, the
lateral edge 34 of the indentation 33 is provided with a set of
teeth 38.

Given suitable triggering, the detent pawl 37 protruding
into the indentation 33 cooperates with a set of teeth 39 on the
outside of the locking wheel 23. Under load, the belt reel is
then displaced, as a result of the lever actions that occur, into
the set of teeth 38 on the housing wall. In an alternative form,
under a jerky load, the belt reel is then displaced into the set
of'teeth 38 on the housing wall, either directly or as a result of
the incidental lever actions that were tripped by the locking
procedure.

The opposed indentation 30 can likewise be provided with
a set of teeth, preferably whenever a torsion bar is dispensed
with. Inthat case, the edge of the belt reel is likewise provided
with a corresponding counterpart set of teeth.

On the outside of the side leg 13, in the vicinity of the
opening 36, a receiving chamber 40 is embodied, which
serves to receive the detent pawl 37. The wall of the receiving
chamber 40 is embodied such that it forms a bracing face 41
for the detent pawl 37.

The side leg 13 additionally has a further receiving cham-
ber 42, which serves to accommodate the mechanical sensor,
not shown in further detail.

The middle leg 11 embodied as a base plate has a closed
surface 43 on its side facing toward the belt reel 14, and on the
opposite side it has an open honeycomb structure 44 for the
sake of reinforcement and stiffening. On the upper end 45 of
the middle leg, a circular passage 46 is also embodied, which
serves to receive or allow the passage through it of the screw
fastening used for anchoring purposes. The passage 46 is
surrounded by a massively embodied edge 47. The thickness
of the middle leg has its greatest size D in the vicinity of the
upper end or in the vicinity of the annular edge 47 and
decreases continuously in the direction of the lower end 48.
Beginning at a region of equal thickness D around the passage
46 and the massive edge 47, the thickness of the middle leg
decreases in the direction of the lower end. The contour of the
middle leg, beginning at the region of equal thickness D, has
a curved middle region 49, which is adapted to the contour of
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the belt reel and changes over into a lower region 50 that
decreases nearly linearly in its thickness.

The thickness D of the middle leg is at least 10 mm in the
vicinity of the circular passage. The spacing of the center axis
of the circular passage 46 from the upper edge is advanta-
geously at least 15 mm, or at least 10 mm to 15 mm. At the
lower end of the middle leg, the thickness of this leg can be
reduced to 4 mm or less.

Because of the relatively great thickness of the middle leg
in the upper region, it is also possible to provide the passage
46 for the screw fastening with a thread, making it unneces-
sary to form a thread on or attach a threaded nut to the vehicle
body.

Because of the reduction in thickness of the middle leg, the
U-shaped housing frame can widen elastically more in the
vicinity of the lower end 48 than in the vicinity of the upper
end 45, the latter being reinforced for the sake of absorbing
the anchoring forces. The belt reel 14 is introduced from the
lower end ofthe housing frame, that is, the end that is widened
more markedly during installation, so that the ring 32 of the
belt reel and the edge 35 of the locking wheel 23 are received
in the circular indentations 30 and 33. Once the belt reel has
been inserted and the assembly tool has been removed, the
side legs 12 and 13 resume their initial position, in which the
belt reel is fixed in the axial direction.

The face ends 51 and 52, opposite the middle leg 11, ofthe
two side legs each have two anchoring pins 53 and 54 and
radially extending indentations 55 and 56. The anchoring pins
53 and 54 correspond to anchoring openings 57 and 58 of a
reinforcement plate 59 by which, in the finally assembled
state, the open face end of the U-shaped housing frame is
closed. This reinforcement plate has a series of protrusions
60, 61, which correspond to the indentations 55 and 56 in the
face ends of the legs. To increase the rigidity, the reinforce-
ment plate is embodied in curved fashion and takes the form
of a jacket face that radially surrounds the belt reel. The
reinforcement plate essentially comprises arectangular frame
62, which is arched in the circumferential direction of the belt
reel. To achieve sufficient rigidity, the frame 62 is stiffened by
an X-shape reinforcement rib 63.

To improve the installation in the vehicle and to avoid
torsion of the seat belt retractor around the screw fastening
point under load, hooklike protrusions 65 that correspond
with equivalent openings in the vehicle body are embodied on
the back side 64 of the middle leg. These protrusions can
simultaneously act as aids in installation, with the aid of
which the seat belt retractor is hung up into the vehicle body.

These protrusions 65 can moreover be designed such that
they are load-bearing; that is, that loads can be introduced into
the vehicle body via these protrusions. Thus the screw fasten-
ing point for the seat belt retractor can be relieved still further.

As shown in FIG. 5, the middle leg 11, on its lower end 48,
can have a straight edge 66 that connects the two side legs.
However, it is also possible to embody this edge 66 in curved
fashion, as shown in FIG. 1, where the curve extends in the
direction of the anchoring point. As a result of this curved
course, on the one hand the weight of the housing frame can
bereduced, and on the other, the resistance to bending open as
the belt reel is being assembled is reduced still further.

The edge 67 of the middle leg 11, beginning at the side legs,
is arched outward in curved fashion around the passage 46
and its massive edge 47. The length of the middle leg, mea-
sured between its lower end 48 and its upper end 45, is greater
than the corresponding length of the side legs. The curved
edge 67 is preferably embodied in closed fashion. From that
edge, curved transitions 68 and 69 extend into the side legs
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and increase the rigidity of the housing frame in its upper
region. The curved transitions advantageously have a radius
of at least 10 mm.

The frame and the reinforcement plate are of plastic which
to increase its strength is reinforced, for instance with glass
fibers. In particular, so-called long glass fibers are preferred.

The variant of the housing frame shown in FIG. 7 differs
from that described above in having additional anchoring
elements, with which the seat belt retractor can be anchored to
the vehicle body. On the side opposite the anchoring point, the
side legs 12 and 13 each have a protrusion 70, 71, which is in
the same plane as the middle leg. These protrusions, in this
exemplary embodiment, protrude outward past the lower end
of the middle leg. Detent elements 72, 73 are embodied on
these protrusions and are embodied in one piece with the
housing frame. These detent elements engage receiving open-
ings, not shown, in the vehicle body or at the installation site
and serve both as additional torsion prevention means and as
additional load-bearing elements by which the loads occur-
ring at the upper anchoring point can be reduced. In addition,
with these additional anchoring elements, the vibration per-
formance of the installed in seat belt retractor in the surround-
ings of the vehicle can be improved. The disposition of the
detent elements 72, 73 here is merely an example. They can
also be embodied at some other point on the side of either the
side legs or the middle leg that faces toward the vehicle body.
The disposition shown here has the advantage that together
with the screw fastening in the vicinity of the passage 46, a
three-point contact or anchor is obtained, which is especially
stable and is advantageous in terms of its vibrational proper-
ties.

FIG. 8 shows another variant of the housing frame, which
does not have to be bent open for installing the reel. Specifi-
cally, housing frame 10/1 is provided with opening 26/1 to
enable lateral installation of the reel 14/1 by providing that in
one of the two side edges, preferably the one on the spring
end, an opening is made through which the reel 14/1 can be
inserted. As seen in FIG. 9, the reel 14/1 without ringlike belt
connectors 20 and 21, is enabled to be installed laterally in the
housing frame 10/1. Reel 14/1 has annular rings 32/1, and
preferably has a set of teeth, like what the locking wheel 23/1
has, where annular rings 32/1 of the reel 14/1 and edges 35/1
of the locking wheel 23/1 are received in the housing 10/1.
The housing frame 10/1 is prevented from being bent open
due to the reinforcement rib 63/1 coupling the side legs
together.

The alternative embodiments of the housing frame 10
shown in FIGS. 12 and 13 differ from those described above
in the additional function of embodying a known belt ten-
sioner unit 101, for example, in one piece with a housing
frame 10. The advantage is a considerable saving in both cost
and weight compared to known belt tensioner systems. These
embodiments are therefore extremely important, for instance
in systems that are integrated into the seats, so as to avoid a
high center of gravity in the seat back, or for vehicles that are
optimized in terms of weight.

The detent pawl 37 has a toothed top portion 83, which
cooperates with the set of teeth 39 of the locking wheel. The
opposite bottom portion 84 has two bearing journals 85, 86
integrally formed on in one piece. One of the two bearing
journals is guided in a bearing bore 74 of the housing frame.
The opposite bearing journal is guided in a bearing bore 75 in
the housing cap 18. Instead of the one-piece embodiment, it is
also possible to embody a continuous bearing shaft as a sepa-
rate component. The detent pawl can also be provided with
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bearing bores, into which corresponding bearing journals on
the housing and on the housing cap are inserted, or through
which a shaft is inserted.

The bottom portion 84 of the detent pawl is embodied as
wider than the top portion 83. The thickness D-1 of the bottom
portion in this exemplary embodiment is approximately twice
the thickness d of the top portion. The thickness d of the top
portion depends on the materials selected for the detent pawl
and on the maximum forces to be borne and amounts in this
exemplary embodiment to 4.4 mm. The opening width of the
passage 36 depends on the thickness d of the top portion 83.
This opening width is adapted to the thickness d of the top
portion in such a way that the detent pawl protrudes through
this passage without touching it. The side walls 81, 82 of the
passage additionally serve to guide the detent pawl when
there are major accelerations or forces in the transverse direc-
tion. Thus in every operating state, the overlap of the coop-
erating sets of teeth is preserved.

The receiving chamber 40 for the detent pawl has a support
face 76, which faces toward the circularly curved bottom
portion 84. The support face, in longitudinal section through
the seat belt retractor, is likewise circularly curved and sur-
rounds the bottom portion with a slight spacing 87. The spac-
ing between the support face 76 and the bottom portion 84 is
selected such that the supporting pawl can pivot without
contacting the support face, as long as no load from the belt
reel or the locking wheel is being transmitted to the detent
pawl. Under load, the bearing bores and bearing journals can
deform elastically, so that the bottom portion comes into
contact with the support face and the support face can absorb
the increased bearing forces.

The wall of the receiving chamber 40 located in the pivot-
ing direction of the detent pawl is embodied as a contact face
77. The inclination of the contact face 77 is selected such that
the side face 78, oriented toward it, of the detent pawl comes
into flat contact with the contact face, if all the sets of teeth 79
of the detent pawl are meshing with the set of teeth of the
locking wheel.

Upon pivoting of the detent pawl out of its position of
repose, a first tooth 80, which is one of four teeth, of the set of
teeth 79 meshes with the set of teeth of the locking wheel. By
further rotation of the belt reel/the locking wheel, the detent
pawl is pivoted farther, so that the other three teeth mesh with
the teeth of the locking wheel as well. Because of the forces
exerted on the belt reel via the belt as the belt is being pulled
out, the belt reel is shifted in the direction of the set of teeth 38,
so the set of teeth of the locking wheel meshes with that set 38.
Once all the teeth of the detent pawl are in engagement, the
detent pawl comes into contact with the contact face 77.
Further pivoting and thus torsion of the locking wheel are
then prevented.

The invention claimed is:

1. A seat belt retractor for seat belts of motor vehicles,
having:

a belt reel; and

a housing frame of plastic for receiving said belt reel,

wherein:

said housing frame is embodied as an open, U-shaped

frame, wherein a reinforcement plate of plastic is
anchored to an open face end of the open, U-shaped
frame, and

said housing frame comprises a middle leg having an

anchor opening at an upper end of the middle leg,
wherein the upper end of the middle leg has a thickness
larger than a thickness of a lower end of the middle leg
on a side of the middle leg opposite the anchor opening
and said thickness diminishes starting from the upper
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end adjacent the anchor opening towards the lower end
ofthe middle leg so that a bending stiffness of the middle
leg of the housing frame is reduced from the upper end to
the lower end of the middle leg.
2. The seat belt retractor as defined by claim 1, further
comprising side legs forming the housing frame, wherein:
on face ends of said side legs, at least one of indentations or
protrusions are embodied, which for producing a posi-
tive connection correspond with at least one of equiva-
lent indentations or protrusions of said reinforcement
plate.
3. The seat belt retractor as defined by claim 2, wherein:
circular indentations for supporting said belt reel are
embodied in said side legs.
4. The seat belt retractor as defined by claim 3, wherein:
at least one of said circular indentations is provided with a
set of teeth.
5. The seat belt retractor as defined by claim 1, wherein:
said reinforcement plate is embodied in curved-arched
fashion.
6. The seat belt retractor as defined by claim 1, wherein:
said middle leg is provided at least partially with a honey-
comb structure.
7. The seat belt retractor as defined by claim 1, wherein the
housing frame further comprises two side legs, wherein:
at least one of said middle leg or at least one of said side
legs of said housing frame is provided with at least one
of protrusions or detent elements for torsion prevention
or for load-bearing.
8. A seat belt retractor for seat belts of motor vehicles,
having:
a belt reel; and
a housing frame of plastic for receiving said belt reel,
wherein:
said housing frame having a detent pawl, supported on said
housing frame, that cooperates with a set of locking teeth
mounted directly or indirectly on said belt reel; and
in said housing frame, a contact face for said detent pawl is
embodied, by which the pivoting travel of said detent
pawl is limited, and
said housing frame comprises a middle leg having an
anchor opening at an upper end of the middle leg,
wherein the upper end of the middle leg has a thickness
larger than a thickness of a lower end of the middle leg
on a side of the middle leg opposite the anchor opening
and said thickness diminishes starting from the upper
end adjacent the anchor opening towards the lower end
ofthe middle leg so that a bending stiffness of the middle
leg of the housing frame is reduced from the upper end to
the lower end of the middle leg.
9. The seat belt retractor as defined by claim 8, wherein:
a support face adjoining said contact face and embodied in
circularly curved-arched fashion is embodied in said
housing frame.
10. The seat belt retractor as defined by claim 9, wherein:
said support face surrounds said detent pawl with a slight
spacing, so that said detent pawl does not come into
contact with this support face until a predetermined load
is exceeded.
11. The seat belt retractor as defined by claim 9, wherein:
said detent paw] has a bottom portion of greater thickness,
oriented toward said support face.
12. The seat belt retractor as defined by claim 8, wherein:
said detent pawl is supported in one leg of said housing
frame, and that a radially extending connecting line
extends through said detent pawl, between a shaft of said
belt reel and an anchoring point.
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13. The seat belt retractor as defined by claim 12, wherein:

a reinforced region which connects said support face to
said anchoring point is embodied on said housing frame.

14. The seat belt retractor as defined by claim 8, wherein:

the width of said contact face is equivalent to at least the
width of a face of said detent pawl.

15. The seat belt retractor as defined by claim 8, wherein:

said set of locking teeth mounted on said belt reel cooper-
ates with a further set of teeth embodied in said housing
frame.

16. The seat belt retractor as defined by claim 8, wherein:

said detent pawl has a set of teeth including at least four
teeth.

17. A seat belt retractor for seat belts of motor vehicles,

having:

a belt reel; and

a housing frame of plastic for receiving said belt reel,
wherein:

said housing frame is embodied as an open, U-shaped
frame with two side walls, wherein an open face end of
said open, at least one of the U-shaped frame or the
inside diameter of said two side walls is narrower than
the belt reel, and a reinforcement plate is anchored to
said open face end, and

said housing frame comprises a middle leg having an
anchor opening at an upper end of the middle leg,
wherein the upper end of the middle leg has a thickness
larger than a thickness of a lower end of the middle leg
on a side of the middle leg opposite the anchor opening
and said thickness diminishes starting from the upper
end adjacent the anchor opening towards the lower end
of'the middle leg so that a bending stiffness of the middle
leg of the housing frame is reduced from the upper end to
the lower end of the middle leg.

18. The seat belt retractor as defined by claim 17, wherein

the thickness of the middle leg decreases by at least 30%
from its upper end, adjacent to the anchor opening, to its
lower end.
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19. The seat belt retractor as defined by claim 17, wherein:

said middle leg is provided at least partially with a honey-
comb structure or with ribbing.

20. The seat belt retractor as defined by claim 17, wherein:

in at least in one side leg, there is an opening to enable
lateral installation of said belt reel, which is embodied
without ring-like belt connectors.

21. The seat belt retractor as defined by claim 17, wherein:

the belt reel, with or without a set of teeth, is made from
fiber-reinforced plastic.

22. The seat belt retractor as defined by claim 17, wherein:

the housing frame comprises a locking wheel made from
fiber-reinforced plastic.

23. The seat belt retractor as defined by claim 17, wherein:

circular indentations of at least 6.5 mm together for sup-
porting said belt reel are embodied in side legs of the
housing frame, and at least one of these indentations is
reinforced by at least one of the side walls.

24. The seat belt retractor as defined by claim 17, wherein

said housing frame further comprises two side legs, wherein:

at least one of said middle leg or at least one of said side
legs of said housing frame is provided with at least one
of protrusions or detent elements for torsion prevention
or for load-bearing or for reducing vibration.

25. The seat belt retractor as defined by claim 17, wherein:

said plastic housing frame is also suitable for use for belt
systems that are integrated in seats.

26. The seat belt retractor as defined by claim 17, wherein:

said plastic housing frame is also suitable for use with a
known form of seat belt tensioner.

27. The seat belt retractor as defined by claim 17, wherein:

said plastic housing frame is also suitable for use with a
known form of seat belt retractor-tensioner.

28. The seat belt retractor as defined by claim 17, wherein:

said plastic housing frame is also suitable for use with a
known form of end-fitting tensioner.

29. The seat belt retractor as defined by claim 17, wherein:

said plastic housing frame is embodied in one piece with a
form of tensioner housing.
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